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Background: Eating behavior before surgery is con- 
sidered to have great predictive value for the course 
of weight after surgery. The present study investi- 
gates the predictive value of three dimensions of eat- 
ing behavior and disturbed eating on weight loss after 
gastric restriction surgery. 

Methods: 149 patients consisting of 47 males 
(32%), 102 females (68%), with mean age 38.8+10.3 
years, were investigated by means of a structured 
interview and the Three Factor Eating Questionnaire 
(TFEQ) before (T1) and at least 12 months after (T2) 
(14.0+1.5 months) gastric restriction surgery. 

Results: Mean BMI before surgery was 50.9+8.1 
kg/m?; postoperatively, the BMI decreased on average 
by 12.8 kg/m?to 38.6+6.8 kg/m? (t=22.7, P=0.000) atT2. 
Point-prevalence of Binge Eating Disorder (BED) 
according to DSM-IV was 2.0%, and lifetime-preva- 
lence 7.4%, respectively. Of our sample, 20.1% report- 
ed current binge episodes without fulfilling all criteria 
for BED. An eating pathology consisting of continual 
eating (“grazing”) was reported in 19.5% of the 
patients. At T2, patients with a weight loss of at least 
25% of their pre-surgery weight indicated significant- 
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Iy less hunger and disinhibition compared with 
patients with less weight loss. Patients with a distinct 
craving for sweets after surgery lost significantly less 
weight. Patients with binge episodes or “grazing” 
before surgery did not differ in average weight loss 
from patients without binge episodes or “grazing”. 

Conclusion: Postoperative but not preoperative eat- 
ing behavior is of predictive value for the extent of 
weight loss after gastric restriction surgery. 


Key words: Morbid obesity, gastric restriction surgery, eat- 
ing behavior, binge eating, grazing, weight loss 


Introduction 


The extent of weight reduction after bariatric sur- 
gery in the literature varies greatly;' this may be due 
to the different surgical procedures or to the varying 
observation periods after surgery. The superiority of 
gastric bypass over vertical banded gastroplasty in 
achieving weight loss has been demonstrated by 
several controlled studies.”* However, psychosocial 
patient variables befores surgery also have an influ- 
ence on the weight loss after surgery.’ 


© FD-Communications Inc. 


In clinical practice, eating behavior before surgery is 
considered a great predictive factor for the postopera- 
tive course of weight. Not only patients suffering from 
eating disorders (EDs), especially BED, but also 
“sweet-eaters”, i.e. patients who consume hypercaloric 
sweets either in solid or liquid form, are believed to 
have poor outcomes.!"13 However, the majority of stud- 
ies? come to the conclusion that the specificity appears 
to be less; e.g. rather than the consumption of sweets,!* 
the extent of disturbed eating behavior influences post- 
operative weight loss. Whereas in the majority of the 
studies, sweet-eaters were not regarded to be a risk 
group for postoperative weight outcome,'”!7 patients 
with a generally hypercaloric food intake before sur- 
gery, such as sweets, chips, soft drinks. etc., which may 
be regarded as an inadequate compliance, may have an 
increased risk for less weight loss aftere surgery.'*'3-20 

One important predictor may also be the motiva- 
tion on which the eating behavior is based. Eating as 
a means of reducing stress may be regarded as a 
negative predictor for the postoperative weight loss 
as opposed to a controlled enjoyable eating behav- 
ior.?! In the study of Mitchell et al,” the number of 
patients with BED 13 to 15 years after gastric 
bypass appeared to have decreased. Those patients 
that again developed binge eating symptoms after 
Roux-en-Y gastric bypass (RYGBP) demonstrated a 
greater weight increase after an initial weight reduc- 
tion than those patients without these symptoms. 
Similar findings were obtained by Pekkarinen et 
al,!! who investigated patients on average 5 years 
after vertical banded gastroplasty (VBG) and had 
identified binge eating as a main predictor for lack 
of weight reduction. In contrast, Busetto et al? with 
the adjustable gastric banding (AGB) were not able 
to observe a connection between preoperative BED 
and postoperative weight loss in their prospective 
study. However, their patients complained more fre- 
quently of vomiting and developed neostoma 
stenoses five times more often. These results are 
supported by Powers et al,’* who reported a reduc- 
tion of binge eating symptoms postoperatively. 
They, however, also observed an increase in vomit- 
ing; in their study also, no connection could be 
demonstrated between preoperative EDs and post- 
operative weight loss. 

The present study investigated the predictive 
value of three dimensions of eating behavior and 
disturbed eating on the course of weight after gastric 
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restriction surgery; it is part of a prospectivelongi- 
tudinal study being carried out since 2000, with the 
objective of identifying psychosocial and genetic 
predictor variables on the course of weight after 
conservative or surgical weight reduction meth- 
ods.” The eating behavior was evaluated by a struc- 
tured interview according to the DSM-IV” and 
standardized questionnaires. Using 12-month fol- 
low-up data, this paper describes the changes in 
weight and eating behavior in patients who had 
undergone gastric restrictive surgery. The study pro- 
tocol was approved by the Ethics Committee of the 
University of Duisburg-Essen. All participating 
patients gave written informed consent. 


Materials and Methods 


Sample 


Preoperatively (T1), 153 patients were investigated; 
149 (97%) of these were treated according to 
restrictive obesity operations (VBG or AGB). 
Contrary to the United States where RYGBP is most 
commonly performed, restrictive obesity operations 
are the procedures of choice in Europe. A malab- 
sorptive or combined procedure (biliopancreatic 
diversion [BPD] or RYGBP) was performed in only 
four patients (3%). These four patients were exclud- 
ed from further analysis, because of the different 
effects of the surgical methods. 

The sample of 149 patients with restrictive sur- 
gery consisted of 102 women (68.5%) and 47 men 
(31.5%), with average age 38.8 years at Tl (+#10.3) 
(range 19-64 years). Mean BMI was 50.9 kg/m? 
(+8.1) (range 35.4-74.1 kg/m?) (Table 1). No differ- 
ence in age, BMI and recorded eating behavior 
could be observed between men and women. 


Instruments 


To record the eating behavior, the German version of the 
Three Factor Eating Questionnaire (TFEQ)”® was 
employed. This instrument records three relevant 
dimensions of eating behavior (cognitive restraint, disin- 
hibition, feelings of hunger) and subjective difficulties of 
eating behavior, e.g. craving for sweets. To record the 
two subscales “rigid control” and “flexible control”, the 
TFEQ was extended to include Westenhoefer's “further 
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Table 1. Description of the total sample at T1 


Total Female Male 
(n = 149) (n = 102) (n = 47) 
mean (SD) mean (SD) mean (SD) 
Age 38.8 (+10.3) 37.7 (+9.4) 41.2 (+11.4) 
Height (cm) 170.2 (+9.8) 165.6 (+7.2) 179.3 (+6.8) 
Weight (kg) at T1 147.6 (+27.6) 139.5 (+22.2) 163.9 (+30.4) 
BMI (kg/m?) at T1 50.9 (+8.1) 51 (48.2) 50.7 (+8.1) 
BED currently 3 (2.0%) 2 (2.0%) 1 (2.1%) 
prior 11 (7.4%) 8 (7.8%) 3 (6.4%) 
Bulimia nervosa currently 1 (0.7%) 1 (1.0%) (0) 
prior 5 (3.4%) 5 (4.9%) 0 
Recurrent episodes currently 30 (20.1%) 18 (17.5%) 12 (25.5%) 
of binge eating prior 56 (37.6%) 39 (38.2%) 17 (86.2%) 
“Grazing” currently 9 (19.5%) 25 (24.5%) 4 (8.5%) 
prior = (24.2%) 31 (30.4%) 5 (10.6%) 


questions on eating behavior”. 

The short version of the Structured Interview for 
Anorexia and Bulimia nervosa (SIAB°P) was used to 
evaluate bulimia nervosa and BED, according to the 
criteria of the DSM-IV.”° The SIAB also allowed 
“grazing”, an eating pathology in the sense of per- 
manent eating,?'? to be recorded. The SIAB is a 
highly structured interview with well-documented 
reliability and validity in patients with eating disor- 
ders. Participants were interviewed by four trained 
professionals who were monitored throughout the 
study; the notes taken for each interview were 
examined by the head of the study or his assistant. 


Body Weight and Height 


Body weight and height were measured after the 
removal of shoes and heavy clothing. Body weight 
was measured at TI in the corresponding depart- 
ments of surgery. To establish body weight at T2, the 
study participants either had an appointment in our 
clinic or were attended to at their home, to avoid the 
false reporting of weight by obese individuals.>> 
Where this was not possible, the patients were asked 
to report to the department of surgery where the sur- 
gery had been carried out or to report to their prac- 
titioner and have themselves weighed there. 
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Preoperative Evaluation (T1) 


The study was carried out in cooperation with nine 
departments of surgery in Germany and Austria. 
Subjects about to undergo bariatric surgery may fear 
negative consequences with regard to surgery, if they 
were to indicate considerable psychological symp- 
toms or even eating disorders. In order to minimize 
false reports, we exclusively investigated obesity sur- 
gery patients after their admission to hospital 2 days 
before the operation was to be carried out, to allow 
for this fact. The patients were extensively informed 
about the background, extent, and course of the 
study; they were then asked to participate. Inclusion 
criteria were: age >18 years and BMI >35 kg/m?. 
Excluded were women for 1 year postpartum, 
patients with a psychotic-related illness, dementia, 
and patients with an inadequate knowledge of 
German. Only one patient refused to participate. 


Postoperative Evaluation (T2) 


We again contacted the patients 12 months after sur- 
gery and asked them once more to fill out question- 
naires and arranged for them to be weighed. The 
eating disorder interview (SIAB) was not repeated 
at this measurement point. The patients received 25 
Euros reimbursement. The average follow-up period 
was 14 months (+1.5). 


There are different definitions of successful 
weight-loss outcome.°® One frequently-used mini- 
mum criteria for success has been weight loss 225% 
of the preoperative weight.’’”® In this study, we 
used this criterion to classify successful versus less 
successful weight loss after 1 year. 


Data Analysis 


Data were analyzed with SPSS for windows (Version 
11.0). Differences in mean values of continuous vari- 
ables were tested using t-test procedures (paired or 
independent). Variance homogeneity and normal dis- 
tribution of the data were tested in advance (Levene- 
Test, Kolmogorov-Smirnov-Test). For analyses, 
comparing two nominal variables, Chi? or Fisher’s 
Exact P was calculated. The connection between 
continuous variables was calculated by means of 
Pearson’s correlation coefficients. For all analyses, 
P=0.05 was considered statistically significant. For 
multiple testing of global hypotheses, an alpha 
adjusment according to Bonferoni was carried out. 
The Tables demonstrate details on statistical proce- 
dures and levels of significance. 


Results 


Follow-up Rate 


At T2, 118 of the original 149 patients were avail- 
able for follow-up (79.2%). The statistical evalua- 
tion of the differences between the study partici- 
pants versus those that had discontinued at T2 did 
not demonstrate any significant differences with 
regard to gender (Chi? 2.4, P=0.12), age (t=0.657, 
P=0.515), initial weight (t=0.872, P=0.385), and 
BMI (t=1.055, 47, P=0.293). Neither could signifi- 
cant differences between the two groups be found 
for recorded eating behavior (Cognitive Restraint 
t=0.421, P=0.675; Disinhibition t=-0.061, P=0.951 
Hunger t=0.157, P=0.875), frequency of BED 
(Fisher’s exact P n.s.), “grazing” (Chi? n.s.) or crav- 
ing for sweets (Chi? n.s.). 


Weight Development 


For four patients, we had only a self-report on their 
weight at T2. The reliability of self-reports decreas- 
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es as BMI increases; the actual weight is generally 
higher than the self-report.??"* For this reason, the 
mean deviation of the measured body weight was 
calculated from the data of all patients with self- 
reports and objective weight. The weight of the four 
self-report patients was therefore corrected at T2 by 
2.05 kg; these corrected weight data were then 
included in the data analysis. 

Mean weight at baseline (Tl) was 147.5 kg 
(+28.5), and mean BMI was 51.3 kg/m? (+8.4). At 
follow-up (T2), mean weight was 110.7 kg (+20.9), 
and mean BMI was 38.6 kg/m? (+6.8). This corre- 
sponds to a significant weight loss of 12.8 kg/m? 
(+6.1) (t=22.7, P=0.000). On average, the probans 
lost 24.36% (+10.3) of their preoperative weight. To 
evaluate successful and less successful weight loss 
as described above, 47% of the patients had lost 
225% of their preoperative weight at follow-up; this 
can therefore be evaluated as a successful weight 
loss. However, 53% of the patients were evaluated 
as less successful; the difference in frequencies was 
not significant (Chi?”=0.305, P=0.581). 


Eating Behavior 


Scores on the Cognitive Restraint scale, as one of 
the three dimensions of the TFEQ, were significant- 
ly higher at follow-up compared with baseline 
(P<0.001). Changes in the two other subscales 
“flexible control” and “rigid control” failed to show 
any significance (Table 2). 

“Disinhibition”, as the second dimension of the 
TFEQ, decreased significantly after surgery 
expressed by a significant reduction of mean scores 
(P=0.000). Similar findings were obtained with per- 
ceived hunger feelings, which also decreased signif- 
icantly at follow-up (?P=0.000) (Table 2). 

Of the 118 patients studied, 52 (44%) reported 
craving for sweets as a difficulty in their eating 
behavior. At follow-up, the number of patients with 
a craving for sweets significantly increased to 71 
patients (60%) (Chi?=10.452, P=0.001). Only six 
patients (5%), who had reported craving for sweets 
at TI, negated this at T2. 


Eating Pathology 


Before surgery, three patients fulfilled all criteria for 
BED (point-prevalence 2%), and 11 patients report- 
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Table 2. Changes of the dimensions of eating behaviour 


Total (n=116)? 


Mean value (SD) t-value® Correlation to weight loss 
P in percent of preoperative weight 
Cognitive restraint T1 7.5 (+4.1) -10.401 -0.125 
T2 12.1 (+4.6) & 0.186 
Rigid control T1 6.6 (+2.7) -0.458 0.008 
T2 6.7 (+2.7) n.s. -0.122 
Flexible control T1 8.0 (+2.0) -1.936 -0.034 
T2 8.5(+2.3) n.s. 0.232 
Disinhibition T1 9.8 (+3.3) 11.065 -0.025 
T2 5.9 (+3.5) o5; -0.383* 
Hunger T1 8.6 (+3.4) 13.991 -0.074 
T2 3.5 (+3.6) 73 -0.452* 


aBecause of incomplete data, the total value for two patients was not calculated. 


bt-test for paired samples. 


*Pearson correlation coefficient, significant at the 5% level after Bonferoni correction. 


**significant at the 1% level after Bonferoni correction. 


ed BED in the past (lifetime-prevalence 7.4%). 
Considering only the criteria “recurrent episodes of 
binge eating”, point-prevalence was 20.1% (n=30) 
and lifetime-prevalence 37.6% (n=56). With regard 
to “grazing”, point-prevalence was 19.5% (n=29), 
and lifetime-prevalence was 24.2% (n=36) (Table 
1). These aspects were not included at follow-up. 


Relationship of Recorded Eating Behavior, 
Eating Pathology and Weight Loss 


Weight loss in percent of preoperative weight did 
not correlate significantly with the extension of cog- 
nitive control, flexible control, or rigid control 
(Table 2). No significant difference could be 
observed between successful and less successful 
patients with regard to cognitive control, rigid or 
flexible control (Table 3). 

There was a significant inverse correlation between 
weight loss and extent of disinhibition at T2 (r=- 
0.383; P=0.000), i.e. lower scores of disinhibition cor- 
related with higher weight loss (Table 2). Moreover, 
successful patients showed significantly lower scores 
of disinhibition at T2 compared with less successful 
patients (Table 3). Weight loss correlated inversely 
with perceived hunger feelings at T2 (r=0.452; 
P=0.000) (Table 2). Perceived hunger feelings at T2 
were significantly lower in successful patients com- 
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pared with less successful patients (Table 3). No sig- 
nificant difference in weight loss in percent of preop- 
erative weight could be observed between patients 
craving for sweets and patients without this craving at 
baseline and at follow-up (Table 4). 

The number of patients fulfilling all criteria for 
BED (DSM-IV*) before surgery was too small for 
further statistical analysis; however, a considerable 
number of patients indicated binge episodes. We 
therefore compared patients with (n=24) and with- 
out (n=94) binge episodes at T1. No significant dif- 
ference in weight loss could be detected between 
these two groups (t=-1.650, df=116, P=0.102). 

Similarly, no significant difference in average 
weight loss could be found between patients with 
(n=23) and without (n=95) “grazing” at TI (t=- 
0.439, df=116, P=0.661). 


Discussion 


The aim of this study was to investigate changes of 
dimensions of eating behavior after gastric restric- 
tion surgery and the influence of eating behavior on 
weight loss after a follow-up of at least 1 year. BMI 
decreased significantly on average by 12.8 kg/m? at 
T2. These findings are in line with Monteforte and 
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Table 3. Dimensions of eating behavior (TFEQ) atT1 and T2: Comparison of successful and less successful subjects 


Successful (n=56?) Less successful (n=622) Value 
mean value (SD) mean value (SD) 
Cognitive control at T1 7.1 (+3.6) 7.9 (+4.4) 1543.5b 
Cognitive control at T2 12.4 (+4.4) 11.7 (+4.6) alle 
Rigid control at Ti 6.6 (+2.8) 6.5 (+2.6) BE 
Rigid control atT2 6.3 (+2.8) 7.0 (+2.6) Aäste 
Flexible control at T1 8.0 (+1.8) 8.1 (+2.1) Der 
Flexible control at T2 8.9 (+2.4) 8.1 (+2.2) 1 
Disinhibition at T1 10.0 (+3.4) 9.6 (+3.3) DE 
Disinhibition atT2 4.7 (+2.8) 7.0 (+3.8) a: 
Hunger at T1 8.6 (+2.0) 8.6 (+3.3) -0.034® 
Hunger atT2 3.5 (+2.8) 4.8 (+3.7) 91 fe 


@The total value at T1 could not be calculated for two patients because of lacking data. 

BMann-Whitney-U-Test: because the Levene-Test of the variance homogenity demonstrated significant deviations and 
the Kolomogorov-Smirnov-Test a deviation of the normal distribution, a non-parmetric procedure was chosen. 
“t-Test for independent samples. 

*significant at the 5% level after Bonferoni correction. 


Turkelson®” who demonstrated BMI reductions of 
13.3 kg/m? in a meta-analysis of studies on gastric 
restrictive operations with a mean follow-up of 9 
months to 7 years. They found that 47% of patients 
were able to reduce their preoperative weight by at 
least 25%. However, 53% with a weight reduction 
of <25% of the preoperative weight did not fulfill 


the success criteria according to Pories.?’ 
Prevalence rates of BED in bariatric patients vary 
in the literature between 16%?* and 46%.*’ In our 
study, only 2.0% of the patients fulfilled all criteria 
of BED at the time of investigation according to the 
DSM-IV,° and only 7.4% of the patients reported 
BED in the past. On the other hand, subclinical eat- 


Table 4. Group comparison between craving for sweets versus no craving for sweets 


weight loss in % of pre-op weight t-value* 
mean (SD) 
No craving for sweets at T1 (n}=62) 26.4 (+10.1) 2.151 
Craving for sweets at T1 (n=52) 22.2 (+6.2) > 
No craving for sweets at T2 (n=44) 27.8 (+9.3) 2.888 
Craving for sweets at T2 (n=73) 22.3 (10.4) = 


*t-test for independent sample. The sample size varies because of lacking data for the investigated question. 
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ing disorders such as binge episodes were reported 
by 20.1% of the patients at the time of the investi- 
gation. We found similar prevalences for “grazing” 
before surgery (19.5%). Whereas most studies diag- 
nosed BED retrospectively or by means of question- 
naires,”* our prevalence data are based on a stan- 
dardized interview according to the criteria of 
DSM-IV carried out before surgery.” 

Investigations on participants of conservative 
weight reduction programs show that greater cogni- 
tive restraint and low interference by eating behavior 
are predictors for successful weight reduction;”® a 
high degree of flexible control has an especially pos- 
itive effect on successful weight reduction.” 
However, Lang et al*! were not able to demonstrate a 
correlation between these dimensions of eating 
behavior and weight reduction after bariatric surgery. 
Similar to other authors,*!*? we were able to demon- 
strate that the recorded dimensions of eating behavior 
change distinctly after surgery. As was to be expect- 
ed, “cognitive restraint” increased considerably, 
whereas with regard to “rigid” and “flexible control”, 
no changes could be observed. The question arises as 
to whether the concepts of “rigid” and “flexible con- 
trol” are adequate in describing eating behavior after 
gastric restrictive surgery, because the anatomical 
changes may make the choice for “rigid” or “flexible 
controls” superfluous or perhaps even impossible. 

In our study, the recorded aspects of eating behav- 
ior before surgery did not influence the extent of 
weight reduction 12 months after surgery. Similar 
results have been described by Lindroos,'® 
Busetto,!” and Larsen,'® as well as Hudson! who 
disputed the predictive value of “sweet eating” for 
weight loss after bariatric surgery. The results of 
Lindroos et al!® even showed a converse effect, in 
that “sweet eaters” lost more weight than “non- 
sweet-eaters” because they reduced their intake of 
non-sweet foods. Similar to the results of Yale and 
Weiler,"® a distinct correlation between the recorded 
dimensions of eating behavior after surgery and 
weight reduction could be observed. The changes in 
the recorded dimensions of eating behavior after 
surgery (and not before surgery) had an influence on 
weight loss. Patients who experienced less feelings 
of hunger and less disturbances from emotional or 
external influences at follow-up lost more weight. 
Interestingly, the number of patients with a craving 
for sweets increased during follow-up. 
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In conclusion, our results cannot give an explicit 
answer concerning the predictive value of syndro- 
mal eating disorders on weight loss after gastric 
restrictive surgery, because these were seldom 
found in our sample; we can possibly presume a 
pre-selection of patients here. However, our results 
contradict the assumption that patients with subclin- 
ical binge eating symptoms, grazing, or a craving 
for sweets before surgery have less weight loss. It 
appears that it is less a matter of eating behavior and 
eating pathology before surgery that is relevant for 
weight loss after gastric restrictive surgery than the 
changes in eating behavior and eating pathology 
after surgery. Postoperative complications, e.g. dis- 
location of the gastric band, stomach perforation or 
vomiting, have not been taken into consideration in 
the present investigation, and these should be 
included in the evaluation of success. Busetto et al? 
for example, found that patients with preoperative 
BED vomited significantly more often after surgery 
and developed five times more neostoma stenoses. 
The results presented here refer exclusively to 
restrictive operations; investigations of the influence 
of eating behavior on the success of malabsorptive 
or combined operations will be of interest.” 
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